Introduction
Generally, luteal function of pregnant rats is regulated during the second half of pregnancy by placental hormones (Greenwald & Rothchild, 1968) . However, there are several reports that some other factors might be involved in the control of luteal function during mid-pregnancy (Pepe & Rothchild, 1972; Gordon & Sherwood, 1982; Kato et al, 1982; Rodway & Garrís, 1982; Ochiai et al, 1983) . Of particular interest are the luteolytic effects of the pituitary, which are apparent after Day 12 of pregnancy in rats bearing a single conceptus (Ochiai et al, 1983) . When the number of conceptuses was reduced to one by aspirating all but one conceptus on Day 7 of pregnancy, serum progesterone concentrations remained at or below the value of Day 12 to the end of the pregnancy (Kato et al, 1979) . Hypophysectomy between Days 12 and 18 of pregnancy in rats bearing only one conceptus increased serum progesterone concentrations to values normally observed in rats bearing a full complement of conceptuses (Ochiai et al, 1983) . The inhibitory effects of the pituitary on luteal function seem to be eliminated by conceptus-derived substances, e.g. the placental hormones, because hypophysectomy of rats with a full complement of conceptuses did not further increase the progesterone values, but just prolonged the decrease in serum progesterone concen¬ trations (Pepe & Rothchild, 1972) . However, the detailed mechanism through which the pituitary can inhibit luteal function has not been clearly demonstrated. ACTH has been reported to interrupt pregnancy in rats (Yang et al, 1969) and Hellar & de Nicola (1983) (Kato et al, 1982) . The progesterone antiserum was raised against lla-hydroxyprogesterone conjugated to BSA, and cross-reacted 58% with 1 la-hydroxyprogesterone, 12% with 11 ß-hydroxyprogesterone, 11% with 5a-3,20-pregnanedione, 3% with deoxycorticosterone, 2-5% with 20a-dihydroprogesterone, 1-7% with 17a-hydroxyprogesterone, and <1% with other progestagens, oestrogens, andro¬ gens and corticoids. The minimum sensitivity of the assay was 1 ng/ml, and the intra-and inter-assay coefficients of variations were 70% and 14-4% respectively. (Fig. 2b) . Hypophysectomy or adrenalectomy significantly ( < 0-05) increased the weights of the CL in Group E rats, but not in Group C rats. Treatments with ACTH or corticosterone did not decrease the CL weights. However, ACTH treatments significantly (P < 005) decreased the weights of the fetuses and placentas in both groups of rats. (Châtelain et al, 1980) , pro¬ gesterone secretion was increased after adrenalectomy. Since ACTH stimulates the production of adrenocorticosteroids, and since corticosteroids inhibit progesterone production in the rat placenta (Hellar & de Nicola, 1983) , it is likely that ACTH exerts its inhibitory effects through the produc¬ tion of corticosteroids. This concept would fit with the present results that corticosterone treat¬ ments inhibited the adrenalectomy-induced rises in progesterone secretion in rats with 1 conceptus (Fig. 2a) . LH has been demonstrated to have luteolytic effects in rats (Rothchild, 1965) . However, if LH is also luteolytic in the rats with 1 conceptus, adrenalectomy might decrease progesterone secretion, because corticoids suppress LH secretion (Châtelain et al, 1980; Ribingston & Schwartz, 1985) . Several reports have demonstrated that hypophysectomy in intact pregnant rats raised concen¬ trations of serum placental lactogen (Daughaday et al, 1979; Ochiai et al, 1983; Blank & Dufau, 1983) or chorionic gonadotrophin (Blank & Dufau, 1983) , and it is well documented that luteal function is mainly regulated by the placental luteotrophins during the second half of pregnancy in rats (Greenwald & Rothchild, 1968) . However, hypophysectomy does not increase serum pro¬ gesterone concentrations in rats with a full complement of conceptuses (Fig. lb; Ochiai et al, 1983) . Furthermore, serum chorionic gonadotrophin values declined transiently around Day 16 (Blank & Dufau, 1983) (1983) demonstrated that hypophysectomy in rats with 1 conceptus increased progesterone secretion without affecting placental lactogen levels. Also, the secretion of testosterone, another placental product to stimulate the luteal function, was not affected by hypophysectomy in rats with 1 or more conceptuses (Golos & Sherwood, 1984) . Although further extensive studies are needed to assess the influence of the pituitary-adrenal system on the production of the placental hormones in rats with 1 conceptus, the increases in progesterone secretion after hypophysectomy or adrenalectomy may not be due to the increase in the placental hormone.
Generally, plasma concentrations of corticosterone in pregnant rats declined from Day 12 to 15, and remained low until Day 17, followed by a rapid increase to term (Petropoulos & Lau, 1973; Dupouy et al, 1975) . Adrenalectomy on Day 14 resulted in significant decreases in plasma cortico¬ sterone levels on Days 16 and 17 (Dupouy et al, 1975; MacDonald & Matt, 1984) . After Day 18, however, corticosterone concentrations in the maternal circulation were directly related to the conceptus number (Dupouy et al, 1975) It has been reported that the fetus participates in the regulation of luteal function (Kittinger et al, 1980) . In the present study, ACTH treatment reduced the weights of the fetus and placenta (Table 1) , which confirmed the previous report for mice (Paul & D'Angelo, 1972) . There are several reports that adrenalectomy or corticoid treatment of the mother affect fetal adrenal function (Knobil & Briggs, 1954; Baldwin, 1979) . Although Ochiai et al (1983) (Fig. 2b) . Butterstein & Hirst (1977) reported that adrenalectomy plus ovariectomy decreased serum progesterone concentrations much more than did ovariectomy alone. Adrenalectomy may simply eliminate the source of progesterone (MacDonald & Matt, 1984) , resulting in a decrease of circulating progesterone concentrations. In other words, the pituitaryadrenal system does not exert inhibitory effects on luteal function when more than one conceptus is present. In the present study, a higher dose of ACTH (40 U/day) was required to suppress serum progesterone concentrations in rats with a full complement of conceptuses (Fig. 2b) . Ochiai et al (1983) have noted that the inhibitory effect of the pituitary would be eliminated by the placental hormones. The placental hormone may change the nature of the CL, or block the inhibitory effects of the pituitary-adrenal system either at the CL or some other sites (e.g. the uterus). In fact, the pituitary does not exert its inhibitory effects even in rats with 1 conceptus when the non-gravid part of the uterus is absent (Kato et al, 1982) . Further studies are needed to assess the role of the pituitary-adrenal system, placental hormones and the uterus in the regulation of luteal function.
